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(54) AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the reliability of each parts 
even when a large current flows in an air conditioner to be driven 
at a low voltage by providing an electric-driven compressor and a 
drive device to drive the electric-driven compressor, and dividing 
the wiring system to connect the electric-driven compressor to 
the drive device into at least two systems. 

SOLUTION: An air conditioner 20 to be used for an electric car is 
provided with an electric-driven compressor 22 and a drive device 
24, and the drive device 24 is connected to a DC power source 26 
to supply the power to the electrode-driven compressor 22 
through a wiring system 28. When the electric- driven compressor 
22 is driven at a low voltage, a large current flows in the wring 
system 28, the electric-driven compressor 22, etc., and a stator 
wiring of the motor provided in the electric-driven compressor 22 
is divided into two systems, and the wiring system 28 is also 
divided into two systems corresponding thereto. This means, two 
terminals 30, 32 are provided on a shell of the electric- driven 
compressor 22, and the wires branched to two systems from an 
inverter output element 34 provided in the drive device 24 are 
respectively connected to the terminals 30, 32 through connectors 36, 38. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The air conditioner characterized by dividing into at least two lines the wiring network which is the 
air conditioner equipped with the electrically-driven compressor and the driving gear which drives this 
electrically-driven compressor, and connects the above-mentioned electrically-driven compressor and the 
above-mentioned driving gear. 

[Claim 2] The air conditioner according to claim 1 which made stator winding of the motor formed in the 
interior of the above-mentioned electrically-driven compressor at least 2 circuits. 

[Claim 3] the above - the air conditioner according to claim 2 which connected the neutral point of stator 
winding of two circuits mutually even if few. 

[Claim 4] The air conditioner according to claim 1 which branched each of the lead wire connected to stator 
winding of the motor formed in the interior of the above-mentioned electrically-driven compressor to at least 
two. 

[Claim 5] An air conditioner given in claim 1 which prepared at least two terminals connected to the shell of the 
above-mentioned electrically-driven compressor at the above-mentioned wiring network thru/or any 1 term of 4. 

[Claim 6] An air conditioner given in claim 1 which prepared at least two output components in the above- 
mentioned driving gear, and connected each of this output component to one of the above-mentioned wiring 
networks thru/or any 1 term of 5. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi^ 7/6/2006 



JP,2000-264048,A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner which can secure the dependability of each 
part article or equipment, even when it drives by the low battery through an inverter and a high current flows 
from a power source to a distribution cable, a connector, a terminal, an electrically-driven compressor, etc. in 
more detail about an air conditioner. 
[0002] 

[Description of the Prior Art] If a conventional electric vehicle or a conventional hybrid car is explained to an 
example, two or more dc-batteries of 12V are carried in these cars, and electric power is supplied on the 
electrical potential difference of 200-300V by the compressor for air conditioners. 

[0003] Drawing 5 shows the air conditioner 2 of the conventional electric vehicle, and is equipped with the 
electrically-driven compressor 4 and the driving gear 6. Electric power is supplied to the power from a power 
source 8 by the electrically-driven compressor 4 through a driving gear 6 and wiring network 10 grade, and 
since only the current of 6-7 A flows for each terminal of a terminal 12 attached in the shell of each wiring or an 
electrically-driven compressor 4 when supply voltage is 200-300V, the wire size of an electric wire is 
comparatively small, for example, the electric wire of 2 is used 2mm. 

[0004] Moreover, it is necessary to wire about 3mm using the electric wire of 2, and in the electrically-driven 
compressor with which there are some to which a bigger current than the above-mentioned electrically-driven 
compressor flows, for example, the current of 1 5 -20 A flows, as shown in drawing 6 , it is necessary to use the 
larger thing as terminal 12A attached in shell than the terminal 12 shown in drawing 5 . 
[0005] Recently, utilization research of an electric vehicle or a hybrid car is at a quick pace, and is advanced, 
and there is a motion of installing three dc-batteries of 12V also about supply voltage, for example, and 
supplying electric power by 36V from a viewpoint of safety. 
[0006] 

[Problem(s) to be Solved by the Invention] When electric power is supplied to an electrically-driven compressor 
by 36V, however, the output component of a driving gear, If the components which an about [ 60-80A ] high 
current will flow to the terminal and stator lead wire of the wiring network between a driving gear and an 
electrically-driven compressor and an electrically-driven compressor, and were prepared in the air conditioner 
of drawing 6 are used as it is Since the electric capacity of the components itself exceeds a value of standard, 
while each part article generates heat and a loss occurs, dependability falls, and there is also a possibility of 
resulting in emitting smoke and ignition, further. 

[0007] Therefore, although it is necessary to use components with large electric capacity, there is a problem that 
wiring components, such as a driving gear and a connector, are not enlarged, or it is not attached in a limited 
tooth space called an electrically-driven compressor in a terminal. 

[0008] Moreover, if it is necessary to enlarge a wire size considerably and a wire size becomes large also about 
the electric wiring which permits the current of 60-80A in order to raise electric capacity, the line itself becomes 
hard, the degree of freedom of wiring becomes small, and leading about is very difficult. 
[0009] This invention aims at offering the air conditioner which is made in view of such a trouble that the 
conventional technique has, can lessen the loss by the high current while securing the dependability of each part 
article, without enlarging electric capacity of the passive circuit elements itself, even when a high current flows 
to the air conditioner driven by the low battery, can raise electric supply effectiveness, and can raise the 
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workability of electric wiring. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, among this inventions, 
invention according to claim 1 is the air conditioner equipped with the electrically-driven compressor and the 
driving gear which drives this electrically-driven compressor, and is characterized by dividing into at least two 
lines the wiring network which connects the above-mentioned electrically-driven compressor and the above- 
mentioned driving gear. 

[001 1] Moreover, invention according to claim 2 is characterized by making into at least 2 circuits stator 
winding of the motor formed in the interior of the above-mentioned electrically-driven compressor. 
[0012] furthermore, invention according to claim 3 - the above - even if few, it is characterized by connecting 
the neutral point of stator winding of two circuits mutually. 

[0013] Moreover, invention according to claim 4 is characterized by branching each of the lead wire connected 
to stator winding of the motor formed in the interior of the above-mentioned electrically-driven compressor to at 
least two. 

[0014] Moreover, invention according to claim 5 is characterized by preparing at least two terminals connected 
to the shell of the above-mentioned electrically-driven compressor at the above-mentioned wiring network. 
[0015] Moreover, invention according to claim 6 prepares at least two output components in the above- 
mentioned driving gear, and is characterized by connecting each of this output component to one of the above- 
mentioned wiring networks. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Drawing 1 shows the air conditioner 20 concerning the gestalt 1 of operation of this invention used for 
an electric vehicle, and is equipped with the electrically-driven compressor 22 and the driving gear 24. A 
driving gear 24 is constituted by the inverter connected to a direct current or AC power supply ( drawing 1 is 
DC power supply) 26, and supplies electric power to an electrically-driven compressor 22 through the wiring 
network 28. 

[0017] In the gestalt of this operation, in consideration of the safety to the body, supply voltage is a low battery 

not more than 60V, for example, is set as 36V. Moreover, when driving an electrically-driven compressor 22 by 

the low battery, since a high current flows in the wiring network 28 and electrically-driven compressor 22 

grade, stator winding of the motor formed in the interior of an electrically-driven compressor 22 was divided 

into two lines, and the wiring network 28 is also divided into two lines corresponding to this. 

[0018] Therefore, while two terminals 30 and 32 are attached in the shell of an electrically-driven compressor 

22, wiring which branched to two lines is connected to terminals 30 and 32 through two connectors 36 and 38, 

respectively from the inverter output component 34 prepared in the interior of a driving gear 24. 

[0019] In addition, as shown in drawing 1 , the sensor 40 for temperature detection of a motor coil is formed in 

a motor, it connects with the driving gear 24 through the terminal 30 and the connector 42, and the terminal for 

5 terminals is used as a terminal 30. 

[0020] In the air conditioner 20 of the above-mentioned configuration, since the current of 70-80A flows in total 
to the wiring network 28, the terminals 30 and 32 of an electrically-driven compressor 22, and stator winding, 
while the electric wire of 5mm2 is used, as for connectors 36 and 38 and terminals 30 and 32, the thing for 50 - 
60A is used as each wiring of the wiring network 28, and a stator lead wire of the electrically-driven compressor 
22 interior. 

[0021] In addition, as a terminal attached in shell, various modifications can be considered, two terminals for 4 
terminals can be prepared, and two lead wire connected with the sensor 40 for temperature detection of two W 
phases (Wl and W2) and motor coils on another side at one of these in two U phases (Ul and U2) and V phases 
(VI and V2) can also be connected. Thus, if the phase of a contiguity terminal is gathered, it is not necessary to 
take into consideration the distance for insulation of each phase. 

[0022] Moreover, when there is no sensor 40 for temperature detection of a motor coil, it can prepare three 
terminals and it not only can use the terminal for 3 terminals for each of terminals 30 and 32, but can also gather 
the phase of a contiguity terminal to the each using the terminal for 2 terminals. 

[0023] Drawing 2 shows the modification of the air conditioner 20 shown in drawing 1 , and connects mutually 
the neutral point of 2 circuit parallel winding of the stator in an electrically-driven compressor 22. 
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[0024] When stator winding is made into two circuits, it is common that the potential difference arises by the 
slight difference in a wirewound resistor at the neutral point. If the potential difference arises at the neutral 
point, since torque unevenness will occur, torque unevenness is cancelable by connecting the neutral point and 
making it same electric potential. 

[0025] After it branches to two, drawing 3 has connected to terminals 30 and 32 each lead wire connected to 
stator winding, while it shows stator winding and lead wire inside electrically-driven compressor 22A of the air 
conditioner concerning the gestalt 2 of operation of this invention and makes stator winding one circuit. 
[0026] According to this configuration, it becomes possible to make the wire size of lead wire thin, and 
connection workability improves. 

[0027] It is connected to each circuit of stator winding through an inverter output terminal, the wiring network 
28, a terminal 30, and 32 grades while drawing 4 shows driving gear 24A of the air conditioner concerning the 
gestalt 3 of operation of this invention, forms the inverter output components 34a and 34b of 2 ** in driving 
gear 24A and connects the each to a control section 44. 

[0028] While according to this configuration being able to use two small components and being able to attain 
space-saving-izing and a miniaturization of driving gear 24A instead of using one large-sized component, each 
component can be arranged with sufficient balance. 

[0029] In addition, in the gestalt of the above-mentioned implementation, although the thing for 50 - 60A was 
used for each terminal, what is necessary is just beyond the current value to which the sum total of the current 
capacity value of each terminal flows at the time of the maximum load. 

[0030] Moreover, in the gestalt of the above-mentioned implementation, although two lines or 2 circuit 
********, and two passive circuit elements were prepared, this invention is not limited to two lines or two 
circuits, and can also divide a wiring network or stator winding into three or more networks or a circuit. 
[0031] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so effectiveness which is 
indicated below. Since the wiring network which connects an electrically-driven compressor and a driving gear 
was divided into at least two lines, while being able to secure the dependability of each part article among this 
inventions according to invention according to claim 1 , without enlarging electric capacity of components, such 
as a connector which constitutes a wiring network, the current which flows on one cable becomes small, the loss 
by the high current decreases, and electric supply effectiveness improves. Moreover, since the wire size of 
electric wiring is small compared with one line, a wiring activity can be done easily and workability improves. 
[0032] Moreover, since stator winding of the motor formed in the interior of an electrically-driven compressor 
was made into at least 2 circuits according to invention according to claim 2, a coil end can be made small, 
without preparing the relay point for bundling to one. Moreover, since the wiring wire size of each phase can be 
made small, the leading-about degree of freedom of wiring goes up, and the attachment workability inside a 
compressor improves. 

[0033] Furthermore, according to invention according to claim 3, since the neutral point of stator winding of at 
least 2 circuits was connected mutually, the neutral point serves as same electric potential, torque unevenness 
does not occur, and a reliable electrically-driven compressor can be offered. 

[0034] Moreover, since each of the lead wire connected to stator winding of a motor was branched to at least 
two according to invention according to claim 4, the wire size of lead wire can be made small and connection 
workability improves. 

[0035] Moreover, since at least two terminals connected to the shell of an electrically-driven compressor at a 
wiring network were prepared according to invention according to claim 5, size of one terminal can be made 
small and an installation tooth space can be secured. 

[0036] Moreover, since according to invention according to claim 6 at least two output components were 
prepared in the driving gear and each of an output component was connected to one of the wiring networks, a 
small output component can be used and space-saving-izing or a miniaturization of a driving gear can be 
attained. 
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(54) AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the reliability of 
each parts even when a large current flows in an air 
conditioner to be driven at a low voltage by providing an 
electric-driven compressor and a drive device to drive 
the electric-driven compressor, and dividing the wiring 
system to connect the electric-driven compressor to 
the drive device into at least two systems. 
SOLUTION: An air conditioner 20 to be used for an 
electric car is provided with an electric-driven 
compressor 22 and a drive device 24, and the drive 
device 24 is connected to a DC power source 26 to 
supply the power to the electrode-driven compressor 22 
through a wiring system 28. When the electric- driven 
compressor 22 is driven at a low voltage, a large current 
flows in the wring system 28, the electric-driven 
compressor 22, etc., and a stator wiring of the motor 
provided in the electric-driven compressor 22 is divided 
into two systems, and the wiring system 28 is also 
divided into two systems corresponding thereto. This 
means, two terminals 30, 32 are provided on a shell of the electric- driven compressor 22, and 
the wires branched to two systems from an inverter output element 34 provided in the drive 
device 24 are respectively connected to the terminals 30, 32 through connectors 36, 38. 
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